In fact, it seems that each protein follows effected, in each case, by a cognate kinase, as in bactea different pathway during its earlier stages, although rial two-component systems (Nixon et al., 1986) . In other they all are channeled later into a common activation regulators, the A domain interacts directly with the mechanism. For instance, XylR, the activator of an opchemical signal that they respond to, such as formate eron of Pseudomonas putida for biodegradation of in the text are indicated with arrows. The leading residues of the XylR⌬A protein, deleted entirely of the A domain but with a 6ϫ His coil added at its N-terminus, is also indicated. Figure 2A indicated that, in During the course of previous studies on interactions of XylR with its target DNA sequences at Pu (Figure 1) , the absence of ATP, increasing XylR⌬A concentrations resulted in an earlier occupation of the proximal site we detected a difference between the nature of the interaction in vivo and in vitro. On the one hand, XylR (evidenced by the DNase I-hypersensitive band at position Ϫ141), followed by an occupation of the distal site binding in vitro to the two sites present at the Pu enhancer (termed, respectively, distal and proximal) (see (indicated by the hypersensitive band at Ϫ171). The presence of ATP altered this pattern, so that both sites Figure 1) is not cooperative, i.e., full occupation of the proximal site occurs at lower protein concentrations appeared to be simultaneously occupied at lower protein concentrations. In addition, some changes beyond than does that of the distal one (Pé rez-Martín and de Lorenzo, 1996a). On the other hand, we also observed the boundaries of the two sites could be observed such that DNA regions outside the enhancer appeared weakly that offsetting the two binding sites considerably decreased promoter activity in vivo, thus suggesting that protected as well (Figure 2A ). These effects suggested that ATP altered the mode of interaction of XylR⌬A with protein-protein interactions between XylR dimers bound to each site were required for transcriptional activity its target DNA sequences. Interestingly, neither cooperative occupation of the enhancer nor protection beyond (Pé rez-Martín and de Lorenzo, 1996b). Since XylR has an intrinsic ATPase activity (Pé rez-Martín and de Lorenzo, the two binding sites could be noticed when the two target sequences were offset by one half-helix turn of 1996a), we wondered whether these differences could be explained by the absence of ATP in the in vitro assay.
Results

ATP
DNA, even in the presence of ATP (data not shown). Since XylR⌬A protein has an instrinsic ATPase activity To check this possibility, we reexamined the pattern of protection caused by the purified activator on the Pu that is strongly stimulated by UAS DNA in vitro (Pé rezMartín and de Lorenzo, 1996a), we sought to determine enhancer in the presence of ATP (Figure 2A ). It should be noted that in this and all subsequent experiments whether cooperative and extensive occupation of the Pu enhancer by the activator required ATP hydrolysis. we employed a form of XylR that has been deleted of its N-terminus (XylR⌬A) (see Figure 1) and is, therefore, For this, we made additional DNase I footprinting experiments in the presence of ATP␥S, a nonhydrolizable ATP locked in the form that follows release of intramolecular repression caused by m-xylene binding (Pé rez-Martín analog, or ADP, as specified in Figure 2B . Furthermore, to narrow down the region under study, we generated and de Lorenzo, 1995b). As shown in Figure 2A , addi- Figure  6B showed that, regardless of ATP addition, the binding atively the Pu enhancer or forming ATP-dependent likely that the complex returns to a nonmultimerized state after ATP hydrolysis.
Experimental Procedures
UAS. Multimer formation is catalyzed by the DNA of
DNA Footprinting
The DNase I footprinting procedures and the purification of XylR⌬A, the region that bears two phased binding sites. Since 
